Abstract. The critical group of a connected graph is a refinement of the number of spanning trees of the graph. It is a subtle isomorphism invariant of the graph and is closely connected with the graph Laplacian matrix. In this paper, the structure of the critical group of the corona of trees and cycles is determined and the explicit expression of the Smith normal form of critical group on the corona of trees and circle are given.
be a finite connected graph without self-loops, but with multiple edges allowed. Regarding () LG as representing an abelian group homomorphism:
, the critical group ()
KG
(also called Jacobian group [1] , the Picard group [2] , or sandpile group [3] ) is the unique finite abelian group such that the cokernel can be expressed:
. It follows from the Kirchhoff's matrix-tree theorem which relates the eigenvalues of the Laplacian () LG to the number () G  of spanning trees in G. In this paper, the structure of the critical group of the edge corona of trees and cycles is determined and the Smith normal form is given. The main tools used in this paper will be the computation for Smith normal form of an integer matrix, which can be achieved by row and column operations that are invertible over the ring  of integers. Two integral matrices A and B are unimodular equivalent (written by ÃB is the greatest common divisor (GCD) of all ii  minor determinants of A .
Basic Definitions and Lemmas
In this paper, let m T be any tree with m vertices. Let each vertex of the cycle n C with n vertices be connected to the graph 1 K , then it is known as n order wheel graph, denoted by n W ( 4 n  ). The basic definitions and lemmas are as follows. T . Figure 2 . The edge corona 7 4 T C  .
Lemma 1[5]
is a reduced Laplacian matrix obtained from 
Lemma 2[6] Let the blocks of
By Definition 1, the diagrams of the edge corona of tree m T (e.g. tree 7 T ) and cycle m n C (see Fig.2 ). By Lemma 4, in order to determine the structure of the critical group of mn TC  , it suffices to compute the Smith normal form of the graph 12 n H K C   (see Fig.3 ). 
From this system it can be readily seen that there are at most two generators. Indeed each i x can be expressed in term of 1 x , 2 x and n x , which are the generators of Cokernel 
and with the initial values 2 
Analysis of the Coefficients of the Smith Normal Form
In order to determine the structure of the group 
. 
, we get 
, ( 2) , ) .
Summary
From Lemma 4 we obtain the main result of this paper. 
